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Background: Studies on the oral and maxillofacial lesions (OMLs) in older people usually assess data of laboratory 
services and data from oral medicine clinic have been poorly described. The aim of this study was to describe and 
to compare OMLs in older individuals considering two data sources, besides to assess associated factors with the 
three most frequent lesions.
Material and methods: A retrospective study was conducted with individuals aged 60 years or older. Data of indi-
viduals and lesions reported in both services were collected. Univariate analysis was used to test the association 
between the occurrence of the lesion and the independent variables. The level of significance was set at 5%. 
Results: A total of 1,695 (37.3%) records were from the Oral Medicine clinic and 2,848 (62.7%) from the Labora-
tory service. Inflammatory/reactive lesion group was the most frequent in both services (40.4% in Oral Medicine 
Clinic and in 44.2% Laboratory). The second and third groups of lesions in the Oral Medicine clinic were infectious 
diseases (18.5%), and variations of normality (10.8%), while in the laboratorial service were the malignant neo-
plasms (17.6%) and potentially malignant disorders (13.3%). Differences between services regarding the frequency 
of lesion groups occurred (p<0.05), except for pigmented (p=0.054) and infectious (p=0.054) groups. Females 
(OR: 2.08; CI: 1.81–2.39) and individuals who wore a removable prosthesis (OR: 3.99; CI: 2.83–5.62) were also 
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Introduction
The World Health Organization (WHO) has reported 
changes in demographic trends, in particular for the 
older population. The number of individuals over 65 
years of age was 524 million in 2010. Over the next 40 
years, this number is expected to skyrocket to more than 
1.5 billion. In developing countries, the increase in the 
number of older individuals may reach 250%, while in 
developed countries, this figure may be 71% (1). The 
estimate of the number of older individuals in Brazil is 
quite similar to the global projections. According to the 
Brazilian Institute of Geography and Statistics, in 2010, 
the number of individuals aged 60 years or more was 
19.6 million. This number will soar to 66.5 million in 
2050 (2).
During the course of aging, an individual might become 
vulnerable to certain oral diseases. This vulnerability is 
associated with the thinning of the oral epithelium due 
to salivary changes, fat loss, reduced cell proliferation, 
and degeneration of collagen fibers, which will conse-
quently impair the immune response to stimuli (3). Oral 
and maxillofacial pathologists have been concerned in 
determining the most frequent oral diseases affecting 
older individuals. For this purpose, epidemiological stu-
dies aiming to assess the prevalence or frequency of oral 
and maxillofacial lesions (OMLs) have been conducted 
worldwide (4-6).
Prevalence studies evaluating samples of individuals to 
determine the frequency of a disease have demonstra-
ted that the most prevalent OML among older people 
are denture-induced stomatitis (7), Fordyce granules (4), 
fissured tongue, and sublingual varicosities (8,9). Howe-
ver, retrospective studies assessing data from services 
have showed that, usually, old individuals are affected 
by at least one lesion. When the frequency of the OMLs 
was computed, the types of lesions most commonly ob-
served among older people included inflammatory/re-
active lesions, malignant neoplasms (10,11), infectious 
diseases, and potentially malignant disorders (5).
Retrospective studies on the OMLs observed among ol-
der individuals usually involve the assessment of data 
of biopsied specimens determined by laboratory servi-
ces (10-13). However, data on OMLs that do not requi-
re laboratory analysis for diagnosis confirmation have 
been under-documented, leading to inaccurate informa-
likely to have inflammatory fibrous hyperplasia. Old–old individuals (OR: 1.70; CI: 1.30–2.21), male (OR: 3.63; CI: 
3.00–4.39), smoking (OR: 6.05; CI: 4.84–7.56) or alcohol use (OR: 3.95; CI: 3.12–5.01) were likely to have squamous 
cell carcinoma.
Conclusions: The results showed different frequencies of OMLs in older individuals according to the data sources and 
age group. The findings are important to direct public policies for this age group.
Key words: Oral medicine, laboratory service, older adult, oral diagnosis, oral and maxillofacial pathology.
tion about the frequency of OMLs. Therefore, the main 
objective of this study was to describe and compare the 
frequency of OMLs in individuals aged 60 years or older 
considering two different data sources: an Oral Medi-
cine clinic and a laboratory service. The present study 
also assessed the association of the three most frequent 
lesions with demographic and oral behavior variables. 
Material and methods
-Study Design and Ethical Issues
A retrospective cross-sectional study was performed 
using data obtained from Oral and Maxillofacial Patho-
logy services. The study was undertaken in accordance 
with the Declaration of Helsinki and was approved by 
the Ethics Committee of the Federal University of Minas 
Gerais (protocol number: 10723019.0.1001.5149).
-Sampling and Setting
Data were obtained from the Oral Medicine clinic and 
the laboratory service of the Division of Oral and Maxi-
llofacial Pathology at the Department of Oral Pathology 
and Surgery of the Federal University of Minas Gerais, 
Belo Horizonte, Minas Gerais, Brazil. Oral Medicine 
clinic data from 1990 to 2017 and laboratory data from 
2001 to 2017 were reviewed.  In our department, pa-
tients’ evaluation, treatments and diagnoses performed 
in the Oral Medicine clinic have been conducted by a 
team of specialists in Oral Medicine. When necessary, 
biopsies are performed and evaluated by an oral and 
maxillofacial pathologist.
All records included in the study belonged to indivi-
duals aged 60 years or older. For the purposes of the 
present analysis, the sample was divided into two groups 
according to the guidelines of the National Institute of 
Applied Economic Research: young–old individuals 
(60–79 years) and old–old individuals (80 years or ol-
der) (14). Records with incomplete data or records with 
inconclusive diagnosis were excluded.  In the case of 
duplicate records (the same patient with records in the 
Oral Medicine clinic and in the laboratory service), only 
the record from the Oral Medicine clinic was computed.
When histopathological analysis was necessary (for 
instance, individuals with squamous cell carcinoma, 
odontogenic cysts, odontogenic tumors, fibrous hyper-
plasia, leukoplakia or other lesions), patients underwent 
biopsy. Individuals with oral and maxillofacial lesions, 
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for which histopathologic analysis (for instance Fordy-
ce’s granules, varices, florid cemento-osseous dysplasia 
or others) was not necessary, did not undergo biopsy.
Data from the laboratory service, whose histopatholo-
gical findings were not accompanied by enough clinical 
information for the final diagnosis were excluded. For 
instance, hyperkeratosis was considered a non-conclu-
sive histopathological diagnosis and, therefore, was ex-
cluded. However, cases of hyperkeratosis with a degree 
of epithelial dysplasia and cases with clinical diagnosis 
of leukoplakia were included in the lesion group of po-
tentially malignant disorders. During data collection, the 
term leukoplakia was used for epithelial dysplasia and 
leukoplakia.
-Data Collection
Data on participants’ age, sex, and self-reported skin 
color, as well as information on behaviors, such as smo-
king, use of alcohol, and removable prosthesis wearing 
were obtained. In addition, data on the lesions, including 
symptoms, anatomical location, and lesion group were 
evaluated. Benign and malignant neoplasms were classi-
fied according to the 2017 WHO classification (15). The 
classification of other lesions was based on the catego-
ries described in the Textbook of Oral and Maxillofacial 
Pathology (16). In this study, the lesions were assigned 
to groups following a similar grouping strategy used in 
previous studies of this research group (13,17). Informa-
tion on variations of normality was also collected.
-Statistical Analyses
Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) software (version 20.0; IBM 
Corp., Armonk, NY, USA). Descriptive analyses were 
carried out. Differences between the two services regar-
ding the frequency of lesions and group of lesions were 
evaluated with the Pearson chi-square test. After data 
of the two services were pooled, the association of the 
groups of lesions with the age groups was assessed.
Finally, univariate analyses were carried out to test the 
association between the occurrence of the three most 
frequent lesions and the independent variables age, sex, 
skin color, smoking, use of alcohol, and removable pros-
thesis wearing. The results were provided in terms of 
odds ratio (OR), confidence interval (CI), and p values. 
The level of significance was p<0.05.
Results
The total number of records was 32,842, of which 
10,497 were from the Oral Medicine clinic service 
and 22,345 were from the laboratory service. A total of 
6,783 (20.6%) records belonged to individuals aged 60 
years or older. Among the 6,783 records, 1,635 (24.1%) 
were excluded from the study due to data incomplete-
ness (1,458) and non-conclusive diagnoses (177). Of the 
5,148 records of individuals aged 60 years or older, 605 
records belonged to patients attending the Oral Medicine 
clinic, but who had also had a histopathological diagno-
sis. For these individuals, data from the Oral Medicine 
clinic were considered. Of the 4,543 records included in 
the study, 1,695 (37.3%) were from the Oral Medicine 
clinic and 2,848 (62.7%) were from the laboratory ser-
vice (Fig. 1). 
Missing data took place for skin color (470 cases), smo-
king (1,299 cases), use of alcohol (1,508 cases) and re-
movable prosthesis wearing (2,729 cases). Demographic 
data of the Oral Medicine clinic and laboratory services 
are showed in Table 1. Significant differences between 
data from the Oral Medicine clinic and data from the 
laboratory service were observed for sex and removable 
prosthesis wearing.
Pain was reported in 1,202 (26.5%) cases, while in 2,468 
(54.3%), lesions were asymptomatic. In 873 (19.2%) 
records, the symptoms were not reported. The most 
affected anatomical site was the alveolar mucosa (829 
cases; 18.2%), followed by the buccal mucosa (576 ca-
ses; 12.7%), tongue (554 cases; 12.2%), lips (512 cases; 
11.3%), and palate (504 cases; 11.1%). Other locations 
accounted for less than 10%.
The inflammatory/reactive lesion was the most frequent 
group of lesions in both Oral Medicine clinic and la-
boratory service (Table 2). Differences in frequencies 
of the group of lesions between the Oral Medicine cli-
nic and the laboratory service were significant for all 
group of lesions (p<0.05), except for the pigmented le-
sions (p=0.054) and for infectious diseases (p=0.054). 
Considering the lesions as a unit of analysis, the most 
common outcome was the inflammatory fibrous hyper-
plasia (IFH) in both Oral Medicine clinic (24.3%) and 
laboratory service (33.6%). The second and third most 
frequent lesions in the Oral Medicine clinic were candi-
diasis (15.6%) and varices (7.2%), while in the labora-
torial service squamous cell carcinoma (SCC) (15.2%) 
and leukoplakia (or epithelial dysplasia) (12.2%) were 
most frequent.
The comparison between the young–old and old–old 
groups regarding the groups of lesions with data of the 
two services together is showed in Table 3. The old-old 
individuals presented a significantly lower frequency of 
potentially malignant disorders (p=0.024) and malignant 
neoplasms (p<0.001) than the young–old group. The 
young–old individuals presented a significantly higher 
frequency of inflammatory/reactive lesions (p=0.011), 
immunological diseases (p=0.012) and pigmented le-
sions (p=0.013) than the old-old individuals.
The IFH (n=1,378), SCC (n=538) and leucoplakia 
(n=445) were the three most frequent lesions, conside-
ring the two services together (Fig. 2). The association 
between these lesions and the independent variables is 
shown in Table 4. Young–old individuals (OR=1.33; 
CI=1.07–1.67), female individuals (OR=2.08; CI=1.81–
2.39), and those who wore removable prosthesis 
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Fig. 1: Flow diagram of the records revised in the study.
 
  Service  
Variable  Oral Medicine Clinic Laboratory p-value* 
  n % n %  
Age group 60-79 1,545 91.2 2,551 89.6 0.084 
80 or more 150 8.8 297 10.4  
Sex Female 1,123 63.3 1,705 59.9 ≤0.001 
Male 572 33.7 1,143 40.1  
Skin color Non-white 809 55.7 1,379 52.6 0.057 
White 643 44.3 1,242 47.4  
Smoking Yes 398 25.2 432 26.0 0.586 
No 1,184 74.8 1,230 74.0  
Use of alcohol Yes 249 17.1 302 19.1 0.153 
No 1,206 82.9 1,278 80.9  
Removable prosthesis 
wearing 
Yes 1,281 78.9 190 100 ≤0.001 
No 343 21.1 0 0  
 
Table 1: Demographic data observed in the records of the Oral Medicine Clinic and of the Laboratory 
Service (n=4,543).
*Pearson chi-square test significant p<0.05.




Group of lesions 
Service  
p–value* 
 Oral Medicine Clinic Laboratory 
Order n % Order n % 
Inflammatory/reactive lesions 1º 685 40.4 1º 1,260 44.2 0.012 
Infectious diseases 2º 313 18.5 6º 121 4.2 0.054 
Variations of normality 3º 183 10.8 8º 83 2.9 <0.001 
Potentially malignant disorders 4º 126 7.4 3º 380 13.3 <0.001 
Malignant neoplasms 5º 121 7.1 2º 500 17.6 <0.001 
Immunological diseases 6º 96 5.7 7º 86 3.0 <0.001 
Benign neoplasms 7º 57 3.4 5º 153 5.4 0.002 
Non-neoplastic bone lesions 8º 52 3.1 9º 42 1.5 <0.001 
Pigmented lesions 9º 36 2.1 10º 39 1.4 0.054 
Odontogenic/non-odontogenic cysts 10º 26 1.5 4º 184 6.5 <0.001 
Total  1,695 100  2,848 100  
 
Table 2: Frequencies of the oral and maxillofacial groups of lesions in older people (≥ 60 years) in the Oral Medicine Clinic 
and in the Laboratory Service (n=4,543).
*Pearson chi-square test significant p<0.05.
 
 
Group of lesions 
Older People  
p–value* 
Young-old (60-79 years) Old-old (≥ 80 years) 
Order n % Order n % 
Inflammatory/reactive lesions 1º 1,779 43.4 1º 166 37.1 0.011 
Malignant neoplasms 2º 530 12.9 2º 91 20.4 <0.001 
Potentially malignant disorders 3º 442 10.8 3º 64 14.3 0.024 
Infectious lesions 4º 385 9.4 4º 49 11.0 0.286 
Variations of normality 5º 242 5.9 5º 24 5.4 0.645 
Odontogenic/non-odontogenic cysts 6º 195 4.8 7º 15 3.4 0.179 
Benign neoplasms 7º 187 4.6 6º 23 5.1 0.579 
Immunological diseases 8º 174 4.2 8º 8 1.8 0.012 
Non-neoplastic bone lesions 9º 88 2.1 9º 6 1.3 0.256 
Pigmented lesions 10º 74 1.8 10º 1 0.2 0.013 
Total  4,096 100  447 100  
 
Table 3: Frequencies of the oral and maxillofacial groups of lesions in each age group of older people considering data from 
the Oral Medicine clinic and the laboratory service (n=4,543).
*Pearson chi-square test significant p<0.05.
(OR=3.99; CI=2.83–5.62) were more likely to present 
IFH than old–old individuals, male individuals, and 
those who did not wear removable prosthesis. Old–old 
individuals (OR=1.70; CI=1.30–2.21), male individuals 
(OR=3.63; CI=3.00–4.39), and individuals who had 
reported smoking (OR=6.05; CI=4.84–7.56) or alco-
hol use (OR=3.95; CI=3.12–5.01) were more likely to 
present SCC than young–old individuals, female indivi-
duals, and individuals who had not reported smoking or 
alcohol use. Male individuals (OR=1.51; CI=1.23–1.83) 
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Fig. 2: The three most frequent oral and maxillofacial lesions group in older people (≥ 60 years) in the two services together (n=4543).
and individuals who had reported smoking (OR=2.08; 
CI=1.64–2.65) were more likely to present leucoplakia 
than female individuals and those who had not reported 
smoking.
Discussion
This study evaluated the frequency of OMLs among ol-
der individuals in two different services. Our hypothesis 
that there was a difference in the frequency of OMLs 
between data from both services was confirmed. A hi-
gher frequency of infectious diseases and variations of 
normality across data from the Oral Medicine clinic was 
observed. In the laboratory service, a higher frequency 
of malignant neoplasms and potentially malignant disor-
ders was observed. Most previous studies that evaluated 
the OMLs in Brazilian older people have been based 
on records from laboratory services (5,11,13). Thus far, 
assessments of data from Oral Medicine clinic services 
have been poorly described in the literature. It is im-
portant to accurately estimate the frequency of these le-
sions among older individuals due to the increase in the 
number of people over 60 years of age living worldwi-
de. Accurate information will be relevant to health care 
providers, who offer health services to older individuals, 
in particular during the diagnosis and prevention of oral 
and maxillofacial diseases.
Previous studies on prevalence reported that the most 
common OMLs were variations of normality, fissured 
tongue, sublingual varicosities, and Fordyce granules 
(8,9). Candidiasis in complete removable prosthesis 
wearers is also an outcome with significance prevalence 
(7,18). However, similar to the present study, the most 
common findings in other retrospective studies were IFH, 
SCC, and potentially malignant disorders (10,12,13). In 
these studies, the records had been reviewed and the 
term frequency of the OMLs reported seems to be more 
suitable. Our results showed that there were differences 
in the frequencies of the lesions described in the Oral 
Medicine clinic and in the laboratory service, which can 
directly affect the information available about the most 
frequent OMLs among older individuals.
In our study, the laboratory service accounted for a hi-
gher number of cases because biopsied specimens from 
the entire state of Minas Gerais have been evaluated in 
this service. There were fewer cases in the Oral Medi-
cine clinic because only individuals from the metropo-
litan area of Belo Horizonte have attended this service. 
In addition, the final diagnosis of most OMLs required 
histopathological exams. Of the total records in the la-
boratory service, approximately 15.4% were records be-
longing to individuals over the age of 60 years, agreeing 
with the findings observed elsewhere (5,10,13). A study 
conducted in India demonstrated a higher percentage 
(24%) of records belonging to older individuals. Howe-
ver, in this study, individuals over 50 years of age were 
evaluated as old people (11).
OMLs are frequently observed in older female indivi-
duals (12,13,19). Our results showed a higher percen-
tage of women in the Oral Medicine clinic than in the 
laboratory service. This finding may be related to social 
and cultural issues. Women are more likely to seek heal-
th care than men are. Moreover, in Brazil, women have 
a higher life expectancy than men (20). Mandali et al. 
(21) suggested that there was an association between 
the frequency of lesions and the wearing of removable 
prosthesis for a long period due to aesthetic purposes. 
Coelho et al. (18) suggested an association between 
lesions in women and hormonal factors. Other studies, 
however, have observed that older men have a higher 
frequency of OMLs than women (5,6,11). Most parti-
cipants, in the present study, were between 60 and 79 
years old. Previous retrospective studies on data from 
laboratory services also had a high number of young–
old individuals in their samples (12,19). Old-old people 
presented a higher percentage of potentially malignant 
disorders, benign and malignant neoplasms. There was a 
significant difference in the OMLs affecting individuals 
in each age group, which is an important issue becau-
se of the group’s vulnerability to diseases. The human 
aging process may cause homeostatic imbalance and 
may influence cellular, tissue, organic, and systemic 
responses, which make individuals less able to adapt 
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to environmental stimuli, increasing their vulnerability 
to certain diseases. However, there is still no consensus 
on the physiological and pathological changes that take 
place among older people to confirm this hypothesis. 
These changes might be inherent to the process of aging 
or might be a response to diseases, medications, or envi-
ronmental issues (3,22).
There are several different classifications that have been 
extensively used for the evaluation of OMLs (10,11), in-
cluding the WHO guide, the International Classification 
of Diseases (ICD), and Oral and Maxillofacial Patho-
logy textbooks (5,11,13,23,24). Although the group to 
which a lesion is assigned is determined by the nature of 
the lesion, discrepancies have occurred in different stu-
dies. For instance, studies have assigned lichen planus 
and lichenoid reaction to the group of potentially malig-
nant disorders (11), or to the group of immunological di-
seases (10,12). Based on recent assessments (13,17), our 
study used a list of ten groups of lesions. Clear definition 
of a classification system is encouraged to promote uni-
formity and to improve communication among oral and 
maxillofacial pathologists.
Agreeing with results published elsewhere (10,13,19,25), 
in both services, the most frequent group of lesions was 
the inflammatory/reactive lesions. This finding may be 
associated with the wearing of removable prostheses by 
older people and may explain why the alveolar mucosa 
was the most affected site in this sample. IFH was less 
frequent among old–old individuals, as reported pre-
viously by Coelho et al. (18) This result may be related 
to the fact that old–old individuals stop wearing poorly 
adapted removable prostheses (26). IFH is usually cau-
sed by chronic trauma on the oral mucosa tissue of indi-
viduals who wear removable prostheses (8). The quali-
ty of the removable prosthesis, anatomical factors, and 
the length of time of removable prosthesis wearing may 
provoke the appearance of lesions. In this regard, health 
care deliverers should provide adequate counseling to 
individuals who wear removable prostheses (8,21).
Cases of SCC increased with age, as old–old individuals 
are more likely to present this lesion than young–old in-
dividuals. Similar results were reported by Muzyka et al. 
(27) who observed 18.6% of individuals over 85 years 
and 11.7% of individuals between 65 and 84 years with 
neoplastic lesions (epithelial dysplasia and SCC). This 
difference was statistically significant. In our results, 
male individuals and those who had reported smoking 
and alcohol use were more likely to present SCC, which 
is in agreement with the results of previous studies 
(8,19,28).
The third most common group of lesions among older 
individuals was potentially malignant disorders. Althou-
gh all cases of leukoplakia were biopsied, there was a 
difference in the nomenclature used in each service. In 
the Oral Medicine clinic, the term leukoplakia was used, 
while in the laboratory service the term epithelial dys-
plasia was used. There was a higher frequency of leuco-
plakia observed in the laboratory service, while only a 
few cases of leukoplakia were seen in the Oral Medicine 
clinic. Old–old men and smokers were more likely to 
develop leukoplakia. Although there is no histological 
criterion to classify leukoplakia as a potential malignan-
cy, some authors stated that lesions presenting a degree 
of leukoplakia and associated with risk factors, such as 
smoking, are more likely to become malignant lesions 
(29,30).
Based on the findings of this study, there is a difference 
in the frequency and the type of oral lesions most com-
monly observed among older people. Textbooks tend to 
report data on the frequency of lesions using information 
mainly extracted from studies based on biopsy sources, 
while data from Oral Medicine clinic services have been 
poorly reported. Therefore, this study adds novel infor-
mation on the frequencies of OMLs, considering data 
from both the laboratory service (biopsies) and the Oral 
Medicine clinic. In clinical routine, practitioners may be 
more prepared to find the most common oral lesions in 
older people, such as infectious lesions and variations 
of normality. Authors and readers of books and scien-
tific articles may be more attentive when providing sta-
tements on the frequency of lesions among the elderly, 
considering that the data source may have an impact on 
the results. In addition, the findings presented herein 
provide valuable information to decision makers for the 
distribution of financial resources and actions to meet 
the real demands of this population, such as campaigns 
for the prevention of potentially malignant disorders and 
malignant neoplasms in the old-old group.
The present retrospective analysis has limitations that 
should be recognized. First, the study’s setting was res-
tricted to a single center. The second limitation was the 
study’s design, not allowing us to determine the preva-
lence, incidence, or any causality between OMLs and 
demographic and oral behavior factors. However, re-
trospective studies in Oral and Maxillofacial Pathology 
are important sources of information. They are useful to 
practitioners and decision makers in the public health 
sector, outlining what the health care provider may ex-
pect to find among old individuals with respect to OMLs 
and the initiatives that should be taken for the preven-
tion, management, and control of oral and maxillofacial 
diseases.
The characteristics of the main OMLs observed among 
older people and the associated factors found in this 
study may be useful to practitioners and decision 
makers. A significant difference was observed between 
the age groups (young-old and old-old individuals) with 
respect to the groups of lesions. As regards differences 
between the services, inflammatory/reactive lesions and 
infectious diseases were more frequent in the Oral Me-
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dicine clinic, while malignant neoplasms and potentially 
malignant disorders were more frequent in the labo-
ratory service. This study showed that the data source 
used has an impact on the results of a retrospective study 
assessing the frequency of OMLs among older people. 
Therefore, it is necessary to highlight the data source 
evaluated when determining the most frequent lesions 
among older individuals.
References
1. World Health Organization. World report on ageing and health. 
World Health Organization 2015. http://www.who.int/ageing/events/
world-report-2015-launch/en/ Accessed May 15, 2018.
2. Simões CCS [Relationships between the historical changes in the 
Brazilian demographic dynamics and the impacts resulting from the 
process of aging of the population], 2016. Rio de Janeiro State: Brazi-
lian Institute of Geography and Statistics. https://biblioteca.ibge.gov.
br/pt/biblioteca-catalogo?view=detalhes&id=298579 Accessed July 
13, 2018.
3. Williams DM, Cruchley AT. Structural aspects of aging in the oral 
mucosa. The effect of aging in oral mucosa and skin. Boca Raton: 
CRC Press; 1994.
4. Kovac-Kovacic M, Skaleric U. The prevalence of oral mucosal 
lesions in a population in Ljubljana, Slovenia. J Oral Pathol Med. 
2000;29:331-5.
5. Lei F, Chen JY, Wang WC, Lin LM, Huang HC, Ho KY, et al. Re-
trospective study of oral and maxillofacial lesions in older Taiwanese 
patients. Gerodontology. 2015;32:281-7.
6. Patil S, Doni B, Maheshwari S. Prevalence and distribution of 
oral mucosal lesions in a geriatric Indian population. Can Geriatr J. 
2015;18:11-4.
7. Espinoza I, Rojas R, Aranda W, Gamonal J. Prevalence of oral mu-
cosal lesions in elderly people in Santiago, Chile. J Oral Pathol Med. 
2003;32:571-5.
8. Dundar N, Ilhan Kal B. Oral mucosal conditions and risk fac-
tors among elderly in a Turkish school of dentistry. Gerontology. 
2007;53:165-72.
9. Al-Maweri SA, Al-Jamaei AA, Al-Sufyani GA, Tarakji B, Shu-
gaa-Addin B. Oral mucosal lesions in elderly dental patients in Sana’a, 
Yemen. J Int Soc Prev Community Dent. 2015;5:12-9.
10. Dhanuthai K, Rojanawatsirivej S, Somkotra T, Shin HI, Hong SP, 
Darling M, et al. Geriatric oral lesions: A multicentric study. Geriatr 
Gerontol Int. 2016;16:237-43.
11. Mohan BC, Angadi PV, Hallikerimath S, Kale AD. Diagnoses of 
964 oral biopsies from people aged over 50 years in Karnataka State, 
India. Gerodontology. 2014;33:217-24.
12. Carvalho Mde V, Iglesias DP, do Nascimento GJ, Sobral AP. Epi-
demiological study of 534 biopsies of oral mucosal lesions in elderly 
Brazilian patients. Gerodontology. 2011;28:111-5.
13. Silva LP, Leite RB, Sobral AP, Arruda JA, Oliveira LV, Noronha 
MS, et al. Oral and maxillofacial lesions diagnosed in older people 
of a Brazilian population: a multicentric study. J Am Geriatr Soc. 
2017;65:1586-90.
14. Camarano, AA. The new Brazilian older people: far beyond the 
60?. Rio de Janeiro: National Institute of Applied Economic Research 
(IPEA). 2004.
15. EI-Naggar AK, Chan JKC, Grandis JR, Takata T, Slootweg PJ. 
WHO Classification of Head and Neck Tumours. Lyon: IARC; 2017.
16. Neville BW, Damm DD, Allen CM, Chi AC. Oral and Maxillofa-
cial Pathology. 4th ed. St. Louis: Elsevier; 2016.
17. Silva LVDO, Arruda JAA, Martelli SJ, Kato CNAO, Nunes LFM, 
Vasconcelos ACU, et al. A multicenter study of biopsied oral and 
maxillofacial lesions in a Brazilian pediatric population. Braz Oral 
Res. 2018;32:1-9.
18. Coelho CMP, Sousa YTCS, Dare AMZ. Denture-related oral 
mucosal lesions in a Brazilian school of dentistry. J Oral Rehabil. 
2004;31:135-9.
19. Saintrain MV, Holanda TG, Bezerra TM, de Almeida PC. Preva-
lence of soft tissue oral lesion in elderly and its relations with delete-
rious habits. Gerodontology. 2012;29:130-4.
20. Tibulo C, Carli V, Dullius, AIS. Population evolution of Brazil: A 
demographic vision. Scientia Plena. 2012;8:1-10.
21. Mandali G, Sener Id, Turker Sb, Ulgen H. Factors affecting the dis-
tribution and prevalence of oral mucosal lesions in complete denture 
wearers. Gerodontology. 2011;28:97-103.
22. Abrams AP, Thompson LA. Physiology of aging of older adults: 
systemic and oral health considerations. Dent Clin North Am. 
2014;58:729-38.
23. Rivera C, Droguett D, Arenas-Márquez MJ. Oral mucosal lesions 
in a Chilean elderly population: A retrospective study with a systema-
tic review from thirteen countries. J Clin Exp Dent. 2017;2:e276-83.
24. Jones AV, Franklin CD. An analysis of oral and maxillofacial 
pathology found in adults over a 30-year period. J Oral Pathol Med. 
2006;35:392-401.
25. Souza S, Alves T, Santos J, Oliveira M. Oral lesions in elderly 
patients in referral centers for oral lesions of Bahia. Int Arch Otorhino-
laryngol. 2015;19:279-85.
26. Krausch-Hofmann S, Cuypers L, Ivanova A, Duyck J. Predictors 
of Patient Satisfaction with Removable Denture Renewal: A Pilot 
Study. J Prosthodont. 2018;27:509-16.
27. Muzyka BC, Dehler KR, Brannon RB. Characterization of oral 
biopsies from a geriatric population. Gen Dent. 2009;57:432-7.
28. Moura MA, Bergmann A, Aguiar SS, Thuler LC. The magnitude of 
the association between smoking and the risk of developing cancer in 
Brazil: a multicenter study. BMJ open. 2014;4:e003736.
29. Wang YY, Tail YH, Wang WC, Chen CY, Kao YH, Chen YK, et 
al. Malignant transformation in 5071 southern Taiwanese patients 
with potentially malignant oral mucosal disorders. BMC Oral Health. 
2014;14:99.
30. Warnakulasuriya S, Ariyawardana A. Malignant transformation of 
oral leukoplakia: a systematic review of observational studies. J Oral 
Pathol Med. 2016;45:155-66.
Acknowledgments
This study was supported in part by Fundação de Amparo à Pesqui-
sa do Estado de Minas Gerais (FAPEMIG), The Brazilian National 
Council for Scientific and Technological Development (CNPq) [grant 
#305493/2018-3, #455644/2018-1] and Coordination for the Impro-
vement of Higher Education Personnel (CAPES) [Finance Code 001]. 
Mesquita RA is research fellowship of CNPq.
Conflict of Interest
The authors declare no conflicts of interest.
